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HB9-GFP. Using this approach combined with immunocytochemistry,
we have found two phenotypes: chicks have motor axons that don't
grow to the limb base or fasciculate and motor neuron cell bodies
appear to leave the ventral neural tube and are found mislocalized
on the spinal nerve. Using antibodies, we have determined that
MMC(m) motor neurons leave the neural tube and appear to be
mislocalized on the spinal nerve. SMN is responsible, as applying
human SMN1 rescues the escape of motor neurons and their
mislocalization on the spinal nerve. Using confocal microscopy, we
have focused on understanding how motor neurons escape from
the ventral neural tube. At high magnification, GFP-positive/SMN
shRNAs-treated motor neurons seem to use the process of trans-
location to escape the ventral neural tube. Experiments are in
progress to conduct time-lapse imaging to determine if mislocaliza-
tion on the spinal nerve is as active or passive process.
doi:10.1016/j.ydbio.2011.05.278
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Migration of neurons from their birthplace to their final destina-
tion is critical to the formation and proper wiring of the nervous
system circuitry. Understanding how neurons successfully navigate to
their proper target is critical because defects in neuronal migration
result in human neurological diseases, with most affected patients
having mental retardation, epilepsy, or autism. In the zebrafish
hindbrain, the facial branchiomotor neurons (FBMNs) are born in
rhombomere (r) 4 and migrate in parallel streams flanking the
ventral midline to r6. It is thought that FBMNs utilize the medial
longitudinal fasciculus (MLF), a bundle of axons lying directly ventral
to the FBMNs, as a guide to enable migration from r4 to r6. Indeed,
the streams of migrating FBMNs appear to move along the MLF and
FBMNs have been shown to directly contact the MLF. This study
examines the role of the MLF in guiding FBMN migration. In a time-
lapse imaging from early stages of FBMN migration we found that
FBMNs are able to exit r4 and migrate well into r5 before the MLF
axons enter the r4–r6 hindbrain region. This surprising finding
suggests that early FBMN migration into r5 is independent of MLF
guidance cues. Additionally, in experiments where the MLF is
surgically blocked from entering the hindbrain, FBMNs are able to
migrate into r5; however, they are not able to exit r5 to reach r6.
These experiments suggest that FBMNs undergo 2 phases of
migration that are differentially regulated: an early phase where
FMBN migration into r5 is independent of MLF guidance and a later
phase which relies, at least in part, on interactions with the MLF to
migrate to their final destination in r6.
doi:10.1016/j.ydbio.2011.05.279
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During the development of the mammalian inner ear, thousands of
spiral ganglion neurons (SGNs) are generated from the otocyst and then
undergo complex phases of migration and axon outgrowth before
forming synapses with hair cells within the cochlea. Because of the large
number of SGNs that develop en masse, understanding SGN motility at
the single-neuron levelhasbeendifficult. Therefore,weuseda conditional
and inducible Cre and fluorescent reporter alleles (Ngn1-CreERT2;R26R-
YFP/tdTomato) to label individual SGNs in vivo, and used live imaging to
investigate aspects of their motility. In addition, we bred these mice onto
an Atoh1–nGFP line, which permitted the simultaneous visualization of
target hair cells.We report here that during the early delaminationphase,
SGNs posses a classic migratory cell-like appearance including the
extension of short filopodia, which appear to be used to explore the
surrounding environment. Shortly thereafter, the SGNs assume the
appearance of bipolar neurons with long projections, even though they
have not achieved their final position along the length of the cochlea.
Previous studies using similar methods elegantly revealed a basal-
to-apical developmental progression of SGNs, but movements of SGNs
during this processwere not examined. By inducing Cre activity early and
then examining SGNs at subsequent time points, we observed that the
position of the SGNs moves in an apex-to-base direction as development
persists, which may indicate an unexpected phase of migration or
rearrangement. Using live imaging, we are currently investigating the
nature of this movement, as well as exploring aspects of the behavior of
SGN peripheral axons during synapse formation with hair cells.
doi:10.1016/j.ydbio.2011.05.280
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Proper neural connections, essential to nervous system function,
depend uponprecise navigation by the growth cone during development.
A fundamental problem in growth cone cell biology is how guidance
pathways are integrated to coordinate cytoskeletal dynamics and drive
accurate steering. To address this, we focus on the plus-ends of
microtubules (MTs), which explore the growth cone and play a key role
in steering. Plus-end dynamics are regulated by a conserved family of
proteins called ‘plus-end-tracking proteins’ (+TIPs). Yet, it is unclear
how+TIPs interactwith each other andwithMTs to controlMTbehavior,
and how signaling mechanisms downstream of extracellular cues
coordinate +TIPs to guide the growth cone in the right direction.
Evidence suggests that the +TIP CLASP, downstream of Abl kinase, may
affect MT and actin networks during axon guidance; however, its
mechanism is not understood. To gain insight into the functional partners
of CLASP, we conducted parallel genetic and proteomic screens for CLASP
interactors in Drosophila. Our screens identified several categories of
interactors, including numerous cytoskeletal components. We focus our
investigation on the+TIPMinispindles, among the identified cytoskeletal
effectors. Msps functions during axon guidance, and our genetic data in
Drosophila embryos suggest a model inwhich CLASP andMsps converge
in an antagonistic balance within the Abl pathway to regulate the growth
cone cytoskeletal output. We now use high-resolution live imaging of
cytoskeletal dynamics in Xenopus growth cones to determine how the
Msps MT+TIP complex responds to changes in guidance cue signaling to
affect MT dynamics and growth cone behavior.
doi:10.1016/j.ydbio.2011.05.281
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